Direct probe mass spectrometry of single colonies of different bacteria produced spectra which could be distinguished by calculations based on the intensities of 25 selected ions. Direct probe mas:; spectrometry has enormous potential as a rapid technique for characterizing micro-organisms.
P. chlororaphis NCIB 9392, P. aureofaciens NCIB 9030 and P. maltophilia NCIB 9203 were cultured on plate count agar (Oxoid) for 24 h at 25 "C.
Preparation ofsamples for mass spectrometry. Less than 50 pg (wet wt) of whole cells from a single colony was taken from the surface of a culture plate using a platinum wire and placed inside a clean quartz-glass tube attached to the stainless steel probe.
Mass spectrometry. An LKB 9000 magnetic sector instrument was used with an electron energy of 70 eV, an accelerating voltage of 3.5 kV and a source temperature of 270 "C. The probe was inserted into the high vacuum of the instrument and temperature programmed at 34 "C min-l from ambient to an instrument reading of 120 "C, although the actual temperature of thermal degradation is thought to be in the region of 200 to 300 "C. Spectra were recorded on ultraviolet sensitive paper (Oscilloscript 'D ', Agfa-Gevaert Ltd) t analyses of two separate cultures of five strains. The choice of this set of ions was made by visual inspection of the batch of spectra for obvious quantitative differences. The sets of intensities were compared by calculating proportional similarity coefficients (Kistemaker et al., 1975; Ware & Hedges, 1978) , with a desk calculator. Figure 1 shows a typical spectrum produced by d.p.m.s. Some low intensity ions were detected in the range m / e 600 to 800 but none were used for quantitative comparisons and they are not shown in the figure. As in p.m.s., a majority of fragments were of low mass (i.e. < m / e 200) but d.p.m.s. tends to produce more high mass fragments than p.m.s.
R E S U L T S A N D D I S C U S S I O N
The similarity matrix (Table 1) shows that, in general, pairs of spectra of the same organism have a higher similarity than any other comparison. Overall, spectra of the fluorescent strains (P. aeruginosa, P. chlororaphis, P. aurrofaciens) had a higher similarity to each other than to spectra of non-fluorescent organisms.
Despite the obvious limitations of this small study it shows that d.p.m.s. can be used t o characterize micro-organisms. The chosen strains can be assumed to represent different species, and since only a small proportion of the available quantitative data has been used, analysis of the total spectra by more sophisticated computing techniques (Eshuis et ai., 1977; MacFie et al., 1978) may well improve the discrimination of species and may allow differentiation below species. Although certain manufacturers now provide pyrolysis accessories for mass spectrometers, it will be some time before dedicated p.m.s instruments are available, but d.p.m.s. can be done on most instruments without addition or modification. This should1 make these more advanced techniques immediately available to a greater number of microlbiologists which will facilitate and encourage a more extensive evaluation of the benefits arid limitations of pyrolysis techniques in microbiology,
